Abstract: Experimental studies on the salinity tolerance of four bryozoan species revealed their marked euryhalinity. Vesicularia papuensis and Bowerbankia gracilis showed moderate tolerance to 20 to 30 ppt and 25 to 35 ppt respectively. Zoobotryon verticillatum (15 to 35 ppt) and Membranipora tuberculata (20 to 37.5 ppt) showed a wide range of tolerances. Continuous observations on the zooidal responses of the bryozoan species and their morphological changes at various salinities are also discussed.
Aquatic organisms which live in estuarine or mangrove biotopes are subject to changes in salinity. They are physiologically adapted to tolerate osmotic stress and thus can successfully colonize such habitats.
The influence of salinity on sedentary organisms like Bryozoa is of great importance to adults since migration to more favourable conditions is impossible for them. There have so far been several studies concerning the salinity tolerance of some fouling bryozoans with a widespread distribution, namely, Victorella pavida (LOPPENS, 1910; BRAT-TSTROM, 1954) , Bugula neritina and Watersipora cucullata (MAWATARI, 1951 (MAWATARI, , 1952 , and Bugula neritina and Watersipora subovoidea (HASTINGS, 1927) . In Indian harbours, MENON and NAIR (1970) studied the salinity tolerance of Victorella pavida and Electra crustulenta. All these studies consistently reported that the species concerned showed wide ranges of tolerance to salinity.
In the Vellar estuarine region, south east coast of India, 6 bryozoan species occur despite the fluctuating and harsh environmental conditions (NAIR, 1991 The various salinities used for the experiments were 37.5, 35, 30, 25, 20, 15, 10, 7.5 and 3.75 ppt. These salinities were tested by the KnudsenMohr method before and after each experiment.
The bryozoan colonies were kept on glass slides and immersed into bowls of 8cm diameter. The bowls were covered with glass plates in order to avoid evaporation.
Care was taken to see that only healthy and uninjured colonies were used in the experiments. In order to minimise the settling of suspended particles on the zooids, the slides with the specimens were slanted.
Fresh plankton was provided as food. The test salinities were aerated at, intervals of 2 hours.
At least 2 colony fragments consisting of 10-30 zooids of each species were used for each salinity.
The whole experiment was repeated thrice with an intervening period of one month, and the average values taken.
Regular observations were made on the reactions of the zooids by using a stereotype binocular microscope every 2 hours or even earlier whenever warranted. The experiments were concluded after 24 hours. The responses of the zooids in various salinities are categorised as follows: (a) Very active (almost all zooids actively protrude tentacles) (b) Occasionally protrude the tentacles (c) Seldom protrude the tentacles (d) Torpid zooids (rotation of 'pyloric style'-visible) (e) Dead (restoration of life unachievable even in optimum saline conditions) The survivability of each species, expressed as a percentage, was determined by counting zooids still active after successive 2-hour intervals.
Results
The responses of the zooids exposed to various salinities against time are given in Fig. 2 . The percentage of zooids surviving for each species is plotted in Fig. 3 . Bowerbankia gracilis Zooids exposed to the highest salinity (37.5 ppt) were initially very active but the activity declined slowly, reaching a mortality rate of 40% by the end of the experiment.
In 35 ppt, colonies were active during the first 13 hours and at the end of the experiment the survival rate declined to 90%.
In 30 and 25 ppt, colonies were very active and healthy throughout the duration of the experiment, showing 100% survival.
Zooids in 20 and 15 ppt were active during the first few hours followed by a decline in survival rate. The mortality rate of zooids in 10 ppt increased during the first hour, reaching 40% after 4 hours, with no active zooids in the colony. In 7.5 ppt, the zooids were very inactive even in the initial hours and the percentage surviving after 24 hours declined to 15%. In 3.75 ppt, mortality reached 90% within 30 minutes and at the end of 5th hour the specimens were found protruded with distorted tentacles.
Zoobotryon verticillatum
The highest salinity of 37.5 ppt was not very suitable for survival of the colony. The percentage surviving declined at a slower rate In 35 ppt, the colonies responded actively till the 20th hour and the percentage surviving gradually decreased to 90% at the end of the experiment.
In 30, 25 and 20 ppt salinity the colonies were found very active and the spread of tentacles was steady and normal throughout the experiment.
In 15 ppt, the zooids showed good survival rates till the 15th hour, followed by a gradual decrease in the percentage surviving, reaching 85% at the end of the experiment.
The zooids in 10 ppt were inactive after 1 hour exposure and the percentage surviving decreased to 40% at the end of the experiment.
Movements in the alimentary canal of some zooids remained visible until the end of the experiment. In 7.5 ppt, zooids were inactive even during the last hour.
The Thereafter, no decline was noticed for the duration of the experiment. In 7.5 ppt, mortality rate was sudden, reaching 50% at the end of the experiment. In 3.75 ppt, no activity was noticed from the time of transfer.
Discussion
The present study has shown that a good capacity for survival exists over a wide range of salinity in Zoobotryon verticillatum (15-35 ppt) and Membranipora tuberculata (20-37 ppt Generally the Parangipettai environs, the habitats from which the experimental animals were collected, are subject to wide seasonal fluctuations in water temperature and salinity (NAIR, 1989) .
Water temperature Salinity
The bryozoan population in this area was found to increase during summer and premonsoon seasons but showed a decline during the monsoon (NAIR, 1991 larvae from the sea into the estuary and mangroves is not feasible and the initiation of a new colony might be possible only when the favourable environmental conditions recur. The rate of settlement of many fouling organisms has been reported to be very slow during the monsoon when the salinity of the water drops considerably in Indian harbours (DANIEL, 1954; GANAPATI et al. 1958; MFNON and NAIR, 1971) . The two species of bryozoa which showed a wide range of tolerance to salinity in the present experiments, Membranipora tuberculata and Zoobotryon verticillatum, occur in the varied biotopes of Parangipettai despite environmental fluctuations (NAIR, 1991) . Hence these species are sufficiently euryhaline to ensure widespread distribution. MENON and NAIR (1970) studied the nature of tolerance to salinity in Victorella pavida and Electra crustulenta from Cochin waters on the south west coast of India.
Colonies of V. pavida collected during September tolerated a wide range of salinity from freshwater to 10 ppt whereas colonies occuring in December showed a tolerance range from 16 ppt to 22.4 ppt. In a similar manner, E. crustulenta showed a range of tolerance from freshwater to 21 ppt and 16 ppt to 32 ppt in colonies collected during September and December respectively. Since the present study was carried out only during one season, the variation in tolerance levels at different seasons could not be assessed.
In the estuary, the distribution of organisms is chiefly influenced by abiotic environmental factors (KINNE, 1967) . A fluctuating salinity would result in a diminished bryozoan stock (COOK, 1968) . The settlement and colonisation of bryozoans in such a highly dynamic estuarine environment depend upon their capacity to withstand environmental stress due to salinity variations and regulate their body volume and osmotic concentrations accordingly.
